Examples of bubble and liquid-liquid interface oscillations at a single frequency
described the bubble and liquid-liquid interface oscillation at a single frequency (10.6 kHz). The interface mode was also described in Fig. 4 in the main text, where the aqueous, organic, and gas phases shared one joint point. The oscillation frequency of liquid-liquid interfaces and bubbles were the same as the driven frequency (at 10.6 kHz). The oscillation amplitude for liquid-liquid interface and for bubbles was nearly the same, about 6 µm. 
Measurements of piezo transducer response at sweep frequencies
The piezo transducer's response to a sweep frequencies signal was studied to determine the resonant frequencies of piezo transducer. To measure the response, two identical piezo transducers were bonded onto one glass slide. 
Calculation of Bond number in the oscillating system
The Bond number of the oscillating system can be calculated as:
where Bo is the dimensionless Bond number; is the density (824 kg/m 3 for 1-octanol); g is the gravity (9.8 m/s 2 ); L is characteristic length (the width of the side wall channel, 60 µm); and is the surface tension (0.0265 N/m for 1-octanol). The calculated Bond number was 0.001, significantly less than 1. When the liquid was water, the Bond number is also significantly less than 1. These results indicate that the effect of gravity can be neglected when surface tension is taken into consideration.
